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tlie autopsicd cases the vocal paralysis was attributed to direct com¬ 
pression on the part of the auricle or its appendix in 7; to cardiac 
displacement, traction, etc., in 1; to the effects of a persistently 
patulous ductus arteriosus in 2; and to indirect compression acting 
on the pulmonary artery in 2. h 

Conclusions. It is our conviction, based on careful study of 
the anatomical relations in hardened preparations, that the indirect 
mechanism may be a variable one, but that when compression is 
accountable for the recurrent paralysis, it must always be caused by 
the nerve being squeezed between the left pulmonary artery and the 
aorta or the aortic ligament. 

Anything which will dilate or force upward the left auricle, the 
left upper pulmonary vein, or the left pulmonary artery would tend 
to cause the condition. 

1 he anatomic relations are such that direct pressure of any por¬ 
tion of a dilated left auricle upon the aortic arch is impossible. 

AN hen we consider the softness of all the structures involved, and 
the fact that the nerve is normally flattened against the aorta, not 
rounded, it would seem probable that its function is abolished, not 
from actual destruction from pressure, but from a neuritis eonse- 
ipicnt upon a degree of compression which could hardly be sufficient 
to actually destroy the vitality of the nerve. This, of course, can be 
determined only by microscopic examination of the nerve. 


ARNETH’S METHOD OF BLOOD COUNTING—ITS PROGNOSTIC 
VALUE IN PULMONARY TUBERCULOSIS. 1 

By C. L. Minor, M.D., 

AND 

I’. II. Ringeu, 

At»ll CVIU.E, N. C. 


The great difficulty of drawing a correct prognosis in a case of 
pulmonary tuberculosis is too well known to need more than a 
mention here. 

Those most experienced in the treatment of this disease frequently 
fail to predict correctly the future course of a case, or to estimate 
with any degree of accuracy its chances of recovery. Therefore, 
any procedure which promises to he of assistance in drawing a 
prognosis demands our attention and study, and hence we feel 
justified in taking the time of this Association to present the con¬ 
clusions we have formed from the study of the blood in a hundred 
cases of pulmonary tuberculosis by Arnetli’s method. 


> Read before the American Climated op cal Association at Old Point, Va., June, 1909. 
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Til's method, developed by its author in Lcube’s clinic in 1904-05, 
lias so far not attracted much attention in this country, though 
two of the members, of this Association, Dr. A. C. Klebs, and Dr. 
Geo. E. Bush noil, U. S. A., have made valuable contributions to the 
subject. 

Ihc former reported to the National Association for the Studv 
and Prevention of Tuberculosis in 1900, and expressed the hope 
that bis report might induce further investigation on these lines; 
nit since that time, so far as we know, only Busline!! and Trueholtz 
have written on the subject. 

Wishing to determine the value of this method as an aid to prog¬ 
nosis, we have examined the blood of somewhat over one hundred 
eases in Dr. Minor's practice, and as a result of this work we believe 
it has a distinct value in enabling one to estimate the resisting power, 
and hence the likelihood of recovery and general prognostic out¬ 
look, of such cases, and trust it will he more generally used by the 
profession than has been the case in the past. 

As you all know, Arncth considered that the young white cells— 
those with one or two nuclei—are less resistant and less able to 
combat an infection than the older one's with more nuclei. 

Starting out with this assumption, he counted the number of 
nuclei ui all the neutrophilic white cells, and divided them into 
live classes, according to the number of their nuclei. Placing these 
numbers in a horizontal row. beginning on the left with Glass 1 
which contained one nucleus, and ending on the right with Glass v’ 
which contained five nuclei, he formed what he called the neutrcc 
jilnlie blood picture. Iwom a count of fifteen normal individuals 
he formed a normal picture. 
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Studying the blood in pulmonary tuberculosis, he found, in con¬ 
sonance with his theory, that the normal percentage of nuclei in 
the different classes was lost, there being an increase of the vounger 
cells of Classes I and II, and a lessening of the more mature ones 
m Classes III, I\, and Y, this being more marked in proportion 
Jo. the severity of the trouble-one of the worst pictures he got 
being a case of miliary tuberculosis: 


And again, in the case of subacute tuberculosis: 
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'i'liis change lie rails a drift or dislocation (Vcrschiebung) to the 
left, and takes it as an evidence of a lowered resistance to the disease 
of the patient whose hlood he is studying, as is demonstrated by 
the fact that, as the ease improves, the picture tends to return to 
the right, and as it gets worse tends to move farther to the left. 

With increasing experience with this method we have been more 
and more forced to believe that whether or not Anieth is right in 
his views as to the vitality of the ncutrophiles of one or two nuclei, 
as compared with those of three, four, or five nuclei, the findings 
gotten by such counts agree remarkably well with the actual clinical 
facts, and that in his method we have a very useful means of draw¬ 
ing a prognosis in our eases of pulmonary tuberculosis. 

KIchs and, especially, HushnelP share this view, the latter believing 
that the drift is a proof that toxic absorption is present in a degree 
which constitutes a tax on the resistance of the patient. 

In our cases we have found, with great but not complete uniformity, 
that favorable eases show a picture tending toward the right, un¬ 
favorable one tending towanl the left, very much in proportion 
to the severity of the case and its outlook for a cure. In advanced 
and severe cases where, unfortunately, the prognosis is sufficiently 
evident, the picture is uniformly very bad, as in the following cases: 
1 he first, Mr. I*. S., was from a very had case of primary (?) pharyn¬ 
geal tuberculosis with no pulmonary signs; the second, Mr. II. M. 
S., was a hopeless case of acute caseous pneumonia, grafted on an 
old chronic case; the thiol, Miss (i„ was a rapidly spreading acute 
tuberculosis, as was the third. Mrs. while tile fifth, Miss ]j„ 
was an old chronic case with a large cavity in the upper left lobe, 
and an extensive infiltration in both lungs; while the last was a 
far advanced chronic case with extensive destruction. 
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Hut in much less advance*! eases the method often gives us great 
assistance and throws unexpected light upon the future course. 
Not only would an unfavorable picture in a new ease, which other¬ 
wise seemed fairly favorable, justify a strong suspicion of its out¬ 
look, hut changes in the picture occurring during treatment can 
give us valuable hints. 

Again, examinations during the course of a case, if not too close 
together, will generally show a drift to the right or to the left, accord¬ 
ing as the case is doing well or ill. In several cases we have found 
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an unexpectedly lmd picture, apparently not justified by the nature 
of the case, but whose reliability was only too well substantiated 
by subsequent developments. 

Technique. Coming to the technique of the procedure, we 
would first note that while it is more or less time consuming, it is 
not difficult to any one familiar with blood work. Our counts have 
all been done by Dr. Ringer in Dr. Minor’s laboratory, with enough 
controls by Dr. Minor to determine the reliability of the system 
used. The blood was drawn from a free-flowing puncture in either 
the ear or the finger, and the resulting drop, which should be about 
‘5 mm. in diameter, was touched to an underlying glass slide, pre¬ 
viously washed in 95 per cent, alcohol to remove all fat. This drop 
was then evenly spread over the slide by slightly sweeping along 
it the smooth edge of the end of a second glass slide, held approxi¬ 
mately at an angle of 45 degrees to the first. The spread must be 
made lightly to avoid deforming the leukocytes, and is allowed 
to dry in the air. 

We found that the smears necessarily varied in thickness, and 
in the thicker portions that the leukocytes were smaller, the nuclei 
closer together, and often superimposed, so that an estimation of 
the actual number was very difficult; whereas in the thinner por¬ 
tions of the smear the leukocytes were not superimposed and were 
easy to count. Consequently the thin portions of the smear were 
always selected for the purpose of counting. To avoid counting 
the same cells more than once, a mechanical stage was always used. 

We have used the .Tenner stain in preference to others in our 
work; consequently allowing the smears to dry without fixation, 
and kept them in the staining fluid for five minutes. 

We also stained smears with both Wright’s blood stain and Khr- 
fields tri-acid, but we found that Jenner’s stain gave us the 
best nuclear differentiation, and consequently, we adopted this as 
a routine measure. Klcbs, for similar reason, used Wright’s stain, 
and Hushuell and Trucholtz, hematoxylin and cosin. 

In every case we counted the nuclei, not of one hundred ncutro- 
philcs, which Arncth thought sufficient, but of two hundred, and 
our percentages were estimated accordingly. 

As in numerical blood counts each individual finally adopts a 
system of his own to which he adheres rigorously, so in this work 
we found it necessary to formulate certain arbitrary rules, which 
we have strictly followed, thus making our results comparable. 

The chief difficulty has been to determine accurately how many 
nuclei a given leukocyte possesses, in order to be able to classify it 
correctly. Even in the thinner portions of the smear numbers of 
leukocytes will be found whose nuclei are not distinctly separated 
or only partially so; thus, the problem of correctly estimating the 
number becomes a very delicate one. 

We have in all eases adhered unswervingly to the following rules: 
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1. Nuclei connected by a distinct isthmus are always to be counted 
as one nucleus. 

-• Nuclei connected only by a thread are always to be considered 
as two nuclei. 

3. Nuclei clearly superimposed are to be considered as separate 
nuclei, but if the superposition is not definite the nuclei are not 
to be considered as being separate. 

.Some may take issue with us as to the legitimacy of some of these 
rules, but we believe that the specific rule is of minor importance, 
the main point being that ait counts be done by one and the same 
system, and preferably by the same individual, in order that the 
results may Ihj really comparable. 

As a result of our counts, done with every care, we have not been 
able to find a normal picture agreeing with that of Arneth, our 
normal, estimated in the case of ten healthy men, averaging: 

i ii hi iv v 

1S.2 o-Vfi 1S.G J.J 

while our normal counts also show more cells from Class III outran! 
ami fewer in Classes I ami II, although Klcbs, Uushnoll and True- 
hoitz, and Webb and W illiams. of Colorado Springs, who arc to 
report shortly at the meeting of tiie American -Medical Association, 
have agreed much more eloselv with Arneth. It is evident, there¬ 
fore. that we have classed as imdtimiclear cells which they counted 
as mono- or bi-nnclear. 

While we should like to have found ourselves in agreement with 
our colleagues, we can only repeat the facts ns we found them, using, 
as we believe, the rational rules which we have quoted to guide 
us, and as the general relation of the pictures given by the different 
classes of cases is not thereby changed, as our tables show, we do 
not believe that the lack of agreement vitiates the conclusions 
we would draw from our counts, although unless the pictures he 
hud out ill graphic curves, it renders it more difficult to compare 
tiie findings of different men. 

Arneth, with characteristic German thoroughness, in classifying 
the nuclei has divided them even more minutely, and would dis¬ 
tinguish in Class I between tiiose with round nuclei and those with 
slightly and with deeply indented nuclei, the latter two being older; 
while in tiie other cases he separates the nuclei that are in loops 
from those that are round. Such an elaborate subdivision, while 
greatly increasing the complexity of the work, does not, we believe, 
bring compensating advantages, and we think, with Klebs and 
liushucll, that it can be neglected. 

Arneth lavs stress on the fact that the drift to tiie left is inde¬ 
pendent of the total number of leukocytes, some people who present 
a normal leukocyte count allowing a badly altered picture. In 33 
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per cent, of our cases we have made leukocyte counts, and have 
found this verified to a considerable degree, though, on the whole, 
the cases with the good pictures were usually those with lower 
leukocyte counts, while the bad cases usually showed the higher 
counts. 

In our good cases the leukocytes averaged 79SS, in our medium 
cases 9S27, and in our bad cases 925S, and in one verv bad case, 
20 , 200 . 

It is evident that the comparison of dillerent pictures, each with 
its five classes, will not he easy, and Arneth has taken the stun of 
the cells in Classes I and II to make a standard of comparison; 
while Huslinell and Trueholtz have sought to make an index for 
each case by adding together all the nuclei from Classes I and II 
ami half of those in Class III, thus making the index the percentage 
of the lower half of the picture to the whole picture. 

Thus, Arneth’s normal picture would yield an average of 00.5 
per cent., i. c., 5 X 35, J of 41, while Ilushnell and Trueholtz get 
67, and Webb and Williams G5. 

In our cases, since, as we noted, our Classes I and II show less 
cells, our index was lower, being 4S.5 per cent. 

While such an index is arbitrary, it is convenient for comparison 
in the investigation of our own cases, and unless something better 
is devised we would recommend its use. 

At the same time, as already noted, for comparison between 
the counts of dilFerent authors a graphic chart should be plotted, 
as only in this way can the work of dilFerent men be compared. 
We would also state that there can be wide variations between 
maximum and minimum readings in each class of cases, our cases 


showing: 

Minimum. Maximum. 

Gotxl cases ... .32.25 f,'» 25 

Medium cases. .3S.0 70.5 

Had cases.«;| 5 sr.ll 

Very bad cases. 73.5 905 


While Webb and Williams get: 

Minimum. 


Normal ciwa.50 

Cun.il casca .1MJ 

Improving cases.47 

Stationary cases.31 

Advancing cases.31 


Maximum. 

SG 

8S 

91 

94 


91 


As we were studying the bearing of these counts on the prognosis 
of our cases we divided the hundred cases not according to the 
classification of Turban or the National Association, since certain 
Stage I cases can be severe or of bad outlook, while certain Stage 
III cases may be favorable and slow in course, but according to 
their clinical and prognostic outlook, classing them as good, medium, 
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bad, and very bad, this classification being done by Dr. Minor 
from Ins knowledge of the cases without previous studv of their 
counts, while Dr. Kinger, when he made the counts, took pains 
not to inform himself of the prognostic outlook of the eases. 

Of course, the fault of this method is the personal equation which 
may enter into it, but for use in one's practice in studying one's 

eases prognostic-ally this seems to ns .eh the most practical 

division. 

Uchh and Williams have divided theirs into cured, improved 
stationary, and advancing. 

I adulating our hundred eases in this way. we arranged them in 
four -.-lasses, and were surprised to find with what linifonnitv thev 
bore out the contention of Arnetli: 


AviTaseof 111 nonnal «ws. . 

Avenge (if II! kimmI e:tv-s | 

Average of .‘10 tnitliun, ", ", 

Average of y,» bud eixn , . |;{.", 

Average nf 1-f very liail eax-.o . 1 M n 



Average l-t-iiktx 

A inili-j. eylej. 

I ■*» is.r, 

•f it ?a i'i(i 7'ivs 

- •*> Al.sTi 

In 7(1 H2A-S 

II SS.lKJ UlibNI 



A glance at this chart, which, as I have said, was not forced in 
any way, will surprise one by the regularity with which, in Classes 
t and I I the figures rise through the light cases to thevervbad; 
how in ( lass III there is a much slighter rise; while in Classes IV 
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and V there is, on the contrary, a fall, the general increase in the 
lower classes being well shown by the index. 

This is mailc even more apparent when these are plotted out in 
graphic curves. 

A study of these tables certainly seems to justify the belief that 
the discovery of a distinctly poor picture in a ease can have real 
prognostic value, and that even when the clinical course of the 
case seems favorable a bad picture should cause us to look out for 
unfavorable developments. 

Thus, in one of our eases, a young man (Mr. \Y. II. j, who, as 
already noted, seemed to In* doing well, we were surprised to find 
a picture: 

1 II in IV v ln>l<-\ 

so i.*» :m i) mi 

unexplainable by the apparently satisfactory state of the case, 
but which was shortly followed by a seven* exacerbation of the 
trouble which spread rapidly and ended fatally in a few months. 
One mouth from the first reading we found: 

I II III IV V IltilrX 

as..*, iw..*, in.5 1.5 _ ;a 

It must, however. Ik* carefully noted that small variations should 
not be considered of value, and that then* must be distinct changes 
before we proceed to draw conclusions from them. 

Ill old eases a study of the picture over a series of months will 
usually show a rise or fall of the index according as the case is running 
down or up hill, but in any given ease we should not expect notable 
changes under two or three months, unless, as in the ease cited 
just before, there is a rapid extension, or unless a seven* hemorrhage 
occurs, when naturally the numltcr of newly formed leukocytes is 
increased. 

Thus, in one severe case (.1. M. II.) we found on December 4, IUOS; 
I II III iv v i».w 

15.0 50.0 2S5 11.5 1.0 70. .5 

And on February II, UHISI, just after a large hemorrhage: 

I II III IV V In. lit 

33.5 50.5 13.0 3.0 0 00.5 

while, though he continued to go down hill, on March 2(5, 1000, he 
showed: 

i it m iv v if.'k! 

3,0 0 Mi 75 


Vi. 5 


20.5 
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thus showing that the hemorrhage, by causing a formation of many 
new leukocytes, had artificially raised his index. 

Ihe rapid deterioration which can occur in a severe case is well 
shown in readings only a month apart in the case of caseous pneu¬ 
monia we referred to earlier (II. M. S.). Here, on March 2, 1909, 
wc found: 


1 H III IV 

150 <0.0 40.0 5.0 

while on April 5, 1909, we found: 


v Index 

0 75.0 


1 l" »' IV V Index 

34 0 43 0 1.0 0 SO.O 

sev . e, ’ c case with general dissemination over botli lungs 
11 .), winch after a long course and the greatest care was slowlv 
recovering his health and lias since gone home “arrester!,” we were 
unfortunately not using this method on his arrival, February 27, 
190S; but on December 1, 190S, when he was in very good condition, 
mt by no means in the excellent shape he showed on discharge, 
we found: b 


1 11 "I iv V Ind.x 

10-5 35..1 55.5 17.5 1.0 73.7 

while on May 29, 1909, shortly before his return to Chicago, we 
found: 


1 11 "1 IV V lode. 

50 3 »-U 50.0 11.0 0 04.0 

Again, in a severe case of chronic tuberculosis with great pros¬ 
tration and much active tissue destruction in the lungs (I. W S) 
he showed on March IS, 1909: 

1 11 1,1 I' - V Index 

32.5 47.0 10.5 4.0 0 87.75 

while, after very satisfactory though slow improvement, with in¬ 
creased weighty and appetite, markedly decreased fever, cough 
and expectoration, and great improvement in the physical con¬ 
dition of the lungs, he showed, on May 2G, 1909: 

i ii in iv v 


1 S .0 


4 S .5 


Index 
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a relatively slight change, but one which, viewed in connection 
with his clinical improvement, distinctly increased our hopes of 
final betterment. 

Again we will find cases which, despite good gains, show a rising 
index, and here we have come to feel that such a rise detracts greatly 
from the meaning of such improvement. TIius, in a severe case 
with bad pulmonary, laryngeal, and probably intestinal lesions, the 
patient made considerable gain. The laryngeal trouble was less 
active, the diarrhoea ceased, and while the physical findings in the 
lungs only moderately improved, the symptoms did. Neverthe¬ 
less, on November 20,190S, this case (M. L. D.) showed: 


t H iii 

14.0 50.0 30.5 

and on December 29, 190S: 

I ii in 

21.0 40.0. 24.5 


IV V Index 

5.5 0 70.2 

IV V Index 

2.5 0 85.2 


and the course of this case since that time, though another count 
has not been made, would seem to indicate that the index was a 
reliable guide. 

Again, a pulmonary and laryngeal case (M. N. G.), which for 
some time gained weight and made some improvement, but has 
not held these gains in the last month or so, showed, on November 
24, 190S: 

I II III IV V Index 

10.0 43.5 35.0 11.5 0 71.0 


and on January 8, 1909, although she seemed to be still doing well: 

I II III IV V Index 

13.5 43.5 36.5 5.0 1.5 75.25 


We could cite many more pictures, were it necessary, which would 
show the utility of this method of counting the blood, but we believe 
we have presented enough to make this clear. 

While it is far from infallible, it is nevertheless a distinctly valuable 
guide in the formation of a prognosis, though as we have tried to 
show, it will not do to draw large conclusions from slight variations 
in the blood pictures, either from mouth to month or at first exami¬ 
nation. 

Like every other method of clinical medicine, it should be used 
conservatively and judieiousy, but if so used we feel that it will 
prove a valuable addition to our clinical methods. 

Nearly two years have elapsed since the above paper was written, 
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mid \vc have hail ample opportunity to test the matter further and 
have Used it in nearly r>00 cases. As a result of this work we are 
more than ever satisfied of the correctness of the ennelnsinns we 
drew at that time. 

A few eases may here be cited among lnanv that wo have 
examined: 

In April 17, lflOB, II. A., a second-stage case, after some months 

of ( lire was doing remarkably well, had lost all constitutii.I svmp- 

tonis, cough and expectoration were slight, weight excellent! and 
general outlook good. At this time his blood read: 

1 11 lit IV V 

4 111 SS ao 2 44 

Since this time family troubles and financial difliculties nccessi- 
tnted hard work beyond his strength; he has been steadilv running 
down lull; the lesions in Ins lungs have increased; the larvnx is 
scnously involved, and the outlook we consider bad. On March 
II, lull, we found: 


1 " 'll IV V In*, 

" 41 ' 7 I 0 1X1..-, 

On the other hand, M. .1. K„ on arrival, March 11, ] 010, had a 
severe and active process, chiefly in left lung, and showed: 

1 ‘1 "I IV V Iiid'z 

“■ la l a mi.-, 

He made rapid and remarkable gains, and bv Julv I, lllll), he 
showed: 


1 " m iv v I,Me, 

12 I" 41 0 I 72.-, 

while now (March lo, 1 ill I) his process is arrested and his reading is: 

1 “ i" iv v ... 

* 37 5 ' t a «r, 

I. X. I!., a medical student, arrived March 17. l‘l()!l, with an 
active bilateral^ process with tendency to frequent “ congestions." 
At that time his rending was: 


ii m iv 

a; it) s 


V Index 

0 82.5 


\Vith care, by May If). 11)1(1, all activity had ceased and he was 
classed apparently cured,” a condition which lias since continued. 
He then snowed: 

1 11 IV V Index 

•* ;ls 4S III j 


Miss M. G. G. arrived June, 1910, with a very acute process, 
with high fever, marked symptoms, and a diffuse involvement of 
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her right lung, with a very grave prognosis. July 20, 1010, her 
reading was: 

I II III IV V Index 

IS f,t; II I) 87 

Xo vc in her 22. 1010, after four luontiis of unexpectedly favorable 
progress, with symptoms greatly reduced and signs improving, she 
showed: 

I II III IV ' V lint)** 

s :«* ii ii i f,7.a 

and went home apparently cured March, 1011. Unfortunately, a 
last blood count was not made. 

Mr. E. S. T. had done very well, and after six months of care 
showed. May 1-1, 1010: 

I II III IV V In.li-x 

8 ITS 12 n i,J 

Heturning home to great business anxiety and overwork, he later 
developed laryngeal trouble, and on return, November AS, 1010, 
showed: 

I II III IV V I minx 

0 -I!) 3!> S u 72.5 

These are but a few of the cases that have caused us to rely on 
this method for aid in drawing our prognosis and justify us in 
recommending it to the profession. 

There have been cases in which it has failed us, but there have 
been very many, the large majority of all those seen, in which it 
has been of distinct value, ami where the course of the ease has 
verified the predictions of this method. 


SOME EXPERIENCES WITH THE EINHORN DUODENAL BUCKET 
AND A MODIFIED THREAD TEST. 1 

By William Gerry Morgan, A.B., M.D., 

assistant nuiriawm or nironr and pualticc ok uedioxi:. m'hooi. ok mi:iiic>m:, ia:om;>:Toux 
UNIVKIIS1TT. WASHINGTON. I*. V. 

In* April, 1009, Dr. Max Einhorn described the use of his duodenal 
bucket and the thread impregnation test as an aid to the diagnosis 
of, and as a means for the location of, peptic ulcers. Shortly after¬ 
ward I employci 1 this procedure in several eases, but later adopted 
a modification in place of the bucket, which I will describe. 


1 RraJ l>cf<>rc the American Ga.*)tro-I"t»terolo|;ical A.>»>ciati»u at St. Liui*. Jinn* «». l'JIll. 





